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We present a case of complex regional pain syndrome (CRPS), in which symptoms, including burning pain and severe allodynia,
werealleviatedbyusingaregionalintravenousnerveblockade(Bierblock)combinedwithphysiotherapy,butreappeared following
an epileptic seizure. Symptoms disappeared again following control of epileptic discharges, as revealed by single-photon emission
computed tomography (SPECT) and electroencephalography (EEG) results. Although systemic toxicity of a local anesthetic
applied by Bier block was suspected as a cause of the ﬁrst seizure, the patient did not present any other toxic symptoms, and
seizures repeatedly occurred after Bier block cessation; the patient was then diagnosed as having temporal symptomatic epilepsy.
This case suggests that symptoms of CRPS may be sustained by abnormal brain conditions, and our ﬁndings contribute to the
understanding of how the central nervous system participates in maintainingpain and allodynia associated with CRPS.
1.Introduction
Complex regional pain syndrome (CRPS) causes extreme
pain. Dysfunctions of the peripheral nervous system, includ-
ing the sensory and sympathetic nervous systems, are typi-
callyconsideredto sustainCRPS.The centralnervoussystem
(CNS) has also been reported to play an important role
in CRPS emergence and maintenance [1]. Although many
clinical studies on CRPS and studies using animal models
have been conducted, the pathophysiological mechanism of
CRPS is not yet clear [2–5]. Here, we report a case of a CRPS
patient whose pain was improved by a regional intravenous
nerve blockade combined with physiotherapy; however,
CRPS relapsed into intolerable pain and severe allodynia
following an epileptic seizure. Recurrent CRPS then rapidly
improvedthroughthecontrolofepilepticdischarges. During
epileptic episodes, we investigated the CRPS patient using
single-photonemissioncomputedtomography(SPECT)and
electroencephalography (EEG).Ourﬁndings may contribute
to the understanding of how the CNS participates in
maintaining CRPS-related pain and allodynia.
2.Case Report
A 65-year-old woman with aortic regurgitation following
infectious endocarditis had undergone twice aortic valve
replacement procedures within 2 months. After the second
operation, more than3 weeks were required before she could
be weaned from intensive treatment, including artiﬁcial
ventilation and sedative drug administration. Following
recoveryfrom heartfailure, sedativedrugadministration was
discontinued. The patient’s clouded consciousness persisted
forseveraldays,butshedidnotshowsignsofepilepsy.Atthat
time,acomputedtomography(CT)scanofthebrainshowed
ad i ﬀuse lacunar infarction but no distinct lesion. As the
patient’s consciousness increased, she complained of intense
painandallodynia originatingfromtheneckandradiatingto2 Anesthesiology Research and Practice
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Figure 1: 99m-HMPAO-SPECT images acquired during a seizure and 10 days later. (a) and (c) show relative hyperperfusion in the right
parietal lobe (arrow) and both thalami (dotted arrows) and relative hypoperfusion in the left prefrontal and parietal lobes (arrow heads)
during a seizure. (b) and (d) are the same axial slices as (a) and (c), respectively, obtained 10 days after the ﬁnal seizure. In (b) and (d),
relative hyperperfusion and hypoperfusion are not noted, as bilateral symmetrical cerebral perfusion has been normalized.
her left hand. The patient was treated with oral nonsteroidal
anti-inﬂammatory drugs, but no favorable eﬀects were
observed. Her pain worsened, and she consulted our pain
clinic 3 months after the second operation. She showed no
signs and symptoms of neurological complications, except
for pain and allodynia, before and after the cardiovascular
surgeries.
During the ﬁrst examination at our pain clinic, she com-
plained of spontaneous burning pain and severe allodynia
from her neck to her hand; her left hand was swollen, pale,
and hot. We diagnosed her condition as complex regional
pain syndrome (CRPS) [6] and began treatment, although
the initiating injury was unknown. Because she was being
administered anticoagulant therapy, many of the available
neural blockades could not be used, except for a regional
intravenous nerve blockade (Bier block, with 20mL of 0.5%
lidocaine). This neural blockade was performed 4 times per
week concurrently with oral administration of a tricyclic
antidepressant,nortriptyline (20mg);thistreatmentresulted
inthegradualreductionofpainandallodynia, whichallowed
the patient to receive physiotherapy. One month after treat-
ment, pain and allodynia symptoms were nearly eliminated
and swelling had also diminished. Additionally, her upper
limb motor disturbance was signiﬁcantly improved.
One hour after the 18th Bier block, the patient suddenly
experienced a major epileptic seizure and lost conscious-
ness during physiotherapy. This was the ﬁrst time in the
patient’slifethat a seizure episode had occurred. Intravenous
administration of diazepam followed by thiamylal was used
to control the seizure. An emergency CT scan of the
brain showed no distinct lesions, which was conﬁrmed by
magnetic resonance imaging (MRI). The following day, the
patient regained consciousness and complained of burning
pain and severe allodynia localized in her left upper limb;
subsequently, there was a recurrence of other CRPS symp-
toms (swelling, skin temperature escalation, and paleness).
Despite regular intravenous administration of phenytoin,
seizures occurred several times over the following 3 days,
which occasionally required additional administrations of
intravenous diazepam or thiamylal, and consciousness was
again lost. When the patient was partially asleep due to
intravenous anticonvulsants, she executed escaping move-
ments for noxious stimulations on various healthy body
parts butdid not respond to noxious and tactile stimulationsAnesthesiology Research and Practice 3
on the left upper limb, suggesting an absence of hyperalgesia
and allodynia. After 3 days, her consciousness was fully
recovered and no seizure episodes occurred. The patient
had no further complaints of burning pain or allodynia.
SPECT examinations, using 99m-Tc-hexamethyl-propylene
amine oxime (HMPAO), were performed during the seizure
period and 10 days later (Figure 1). The ﬁrst image, obtained
during a seizure, showed relative hyperperfusion in the right
parietal lobe and both thalami and relative hypoperfusion
in the left frontal and parietal lobes (Figures 1(a) and 1(c)),
which improved after 10 days (Figures 1(b) and 1(d)). Elec-
troencephalography (EEG) examinations were also carried
out immediately following a seizure and 2 weeks later. EEG
readings immediately following a seizure showed irregular
and sporadic spiked wavesin the left temporal lobe, followed
by spikes in both the temporal lobes. Clinically, the patient
showed an intermittent left upper limb spasm, although
obviousepilepticdischarges were not noted on EEG readings
after the 3-day seizure episodes. Although postictal EEG
readings occasionally displayed irregular spiked waves in the
left posterior parietal and temporal lobes, the patient did
not show epileptic symptoms. Clinical symptoms suggested
that spiked waves were not related to the intermittent left
upper limb spasm. On the basis of the SPECT and EEG
ﬁndings, our neurologist diagnosed the patient as having
temporal symptomatic epilepsy focused in the right parietal
lobe. Her recovery was uneventful, and pain and allodynia
nearly disappeared, although her skin color remained pale
and her hand remained hot.
We obtained her consent to report her progress in
accordance with the Declaration of Helsinki.
3.Discussion
The initiating injury causing CRPS symptoms in our patient
was unknown. We speculated that an unconﬁrmed brachial
plexus injury induced by a median sternotomy [7]a n d / o r
prolonged immobilization by sedative drug administration
[8, 9]may havebeena trigger. Furthermore,pain and allody-
nia may have been derived from disturbed cerebral function,
possibly related to the use of heart-lung machines on 2
occasions and for many hours, and infectious endocarditis,
which can induce epileptic seizures. Ictal pain related to an
epileptic seizure has been noted in approximately 3% of
reported epilepsy cases, typically involving an entire limb, a
part of a limb, or hemibody [10–12]. Ictal allodynia-related
epilepticseizureshavebeenreportedinonly2cases,andboth
were in children [13, 14].
This is the ﬁrst known case of successfully treated CRPS
revived by an epileptic seizure. Following the ﬁrst seizure, we
suspected systemic toxicity of the local anesthetic (lidocaine,
100mg) applied by Bier block. However, the anesthetic
may not have been responsible for the seizures because the
ﬁrst seizure occurred one hour after Bier block, and the
patientdidnotpresentsymptoms ofsystemic toxicitytolocal
anesthetics (e.g., change in speech pattern, lightheadedness,
dizziness, or agitation) before the seizure, and seizures
recurred several times for 3 days following Bier block
cessation. The patient’s SPECT and EEG abnormal ﬁndings
were primarily concentrated to the temporal and parietal
lobes, whereas epileptic discharges induced by systemic
toxicity of local anesthetics are known to generally originate
from nonspeciﬁc regions of the brain. The patient was
therefore diagnosed with temporal symptomatic epilepsy.
A previous report of a brain tumor case suggested that
epileptic discharges involved in the main pain pathways (i.e.,
primary and secondary somatosensory cortices (SI, SII),
insula,andamygdale)cancauseictalpainandallodynia [13].
A congenital epilepsy case report suggested that deregulation
of pain control established by relative hypoperfusion in the
thalamus may play an important role in causing ictal pain
and allodynia [14]. Furthermore, acute CRPS is reported
to be related to hyperperfusion in the thalamus [15]. On
t h eb a s i so ft h e s eﬁ n d i n g s ,w ec o n s i d e r e dt h a tt h ee p i l e p t i c
dischargesnotedontheEEGreadingsandsubsequenthyper-
and hypoperfusion in the speciﬁc brain regions, as revealed
by 99m-HMPAO SPECT, originated from the right parietal
lobe, which includes the two main pain pathway regions
(i.e., SI and SII); hyperfusion and hypofusion then spread
over the entire brain, including other regions in the pain
pathways (i.e., thalamus, anterior cingulate cortex, insula,
and amygdala), during theseizure. This abnormal brain con-
dition likely resulted in pain and allodynia. Further, recent
advancements in functional brain imaging revealed that the
anterior insula, which is strongly associated with autonomic
nervous function, is reorganized in CRPS patients [16].
For our patient, abnormal autonomic-like symptoms (i.e.,
edema,skindiscoloration,andskintemperatureasymmetry)
were revived by epileptic seizures. This may be related to
reorganization of autonomic cerebral regions. In the present
case, the second episode of CRPS symptoms occurred
immediately after the ﬁrst epileptic seizure episode and then
rapidly disappeared with the control of epileptic discharges,
although we administered antiepileptic medications, which
haslittlepotentialtoimproveneuropathicpain.Wetherefore
concluded that epileptic discharges relapsed into CRPS.
Alternatively,we speculate thatrepeated seizures contributed
to improvement of the second bout of CRPS symptoms.
For epileptic seizure and pain relief, it has been reported
that electroconvulsive therapy (ECT) can be used as an
alternative treatment for chronic neuropathic pain [17].
In ECT, epileptic seizures are necessary for pain relief, as
fewer seizures are related to a reduced analgesic eﬀect. A
possible mechanism of ECT for pain relief may involve
alteration of neurotransmitter levels in cerebrospinal ﬂuid,
resulting in pain perception modulation. Therefore, we
cannot completely rule out the possibility that repeated
seizure episodes may have improved the second occurrence
of CRPS symptoms.
In conclusion, the present case suggests that a patho-
physiologicalcondition(s),suchasepilepticdischarge and/or
abnormal brain perfusion, can repeatedly trigger ictal pain,
allodynia, and other signs and symptoms of CRPS when
brain regions participating in pain perceptionhavebeen sen-
sitized. However, why abnormal autonomic-like symptoms
of CRPS remain after controlling epileptic discharges and
improvement of pain and allodynia is unclear.4 Anesthesiology Research and Practice
4.Conclusion
We present a case of CRPS in which the symptoms of
burning pain and severe allodynia were once resolved but
returned following an epileptic seizure. These symptoms
disappeared following the control of epileptic discharges.
This suggests that CRPS symptoms may be sustained by ab-
normall brain conditions, and our results contribute to the
understanding of how the CNS participates in maintaining
pain and allodynia associated with CRPS.
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